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Water quality change and humanities driving force in Lake Xingyun, Yunnan Province
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Abstract: Lake Xingyun faces the problems of worsening water pollution, accelerating eutrophication and damaged function of wa-
ter body. This paper employs visual interpretation, overlay analysis, pollution footprint model and principal component analysis to
analyze water quality changes as well as the pollution footprint and humanities driving force of the pollutants in the lake and rivers
based on water quality data, statistical data on the society and economy, as well as remote sensing images. The results show that the
water quality at Lake Xingyun is best in March and worst in September. During the period from 2005 to 2015, the water quality was
best in 2008 but worst in 2014. From 2008 to 2014, the water quality got worsening and then reversed since 2015. In 2015, the
pollution footprint of organic matter, nitrogen and phosphorus pollution occupied 583.26, 705.88 and 494.11 km?, respectively.
The top four rivers with the most pollution footprint for the pollutants in the lake and river are listed as Dajie River, Eastern River,
Yucun River and Western River, accounted for 66.21% of the total pollution footprint in Lake Xingyun. The land use in the four
rivers with the highest degree of pollution can be classified as the paddy field, dry land or village. The first principal component
(total population, planting area, rural population, fertilizer use amount, plastic sheeting use amount, large livestock stock a-
mount) influencing the water quality of Lake Xingyun is related to the rural life and agricultural pollution. The second principal
component ( per capita GDP, firstly industry output value, secondary industry output value, tertiary industry output value) is con-

nected with the social and economic development. Hence, the humanities driving force for water quality changes in Lake Xingyun
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can be classified as the rural life and agricultural pollution or social and economic development. The first principal component has a
contribution rate of 84.389% , which means that it is the major driving force for water quality changes.

Keywords ; Lake Xingyun; inflow; non-point source pollution; footprint; social economic factors; plateau lakes
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Tab.2 Pollution footprint of pollution indicators in inflow rivers of Lake Xingyun in 2015
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K R 3 3 437 325 0.14 — 36745.99  11667.00  1183.00 3208.00
KEEM I 21783 235 5.17 17.25 8121.95 7227.42  34823.68  16172.69
PNERTIF/#:1 3356 35 0.94 0.11 846.98 1084.33 5224.62  2426.40
IR VG R 2R ] 28729 1319 14.27 4.25 7741.90  16958.69  12428.73  20875.33
IR PG R P Y] 22370 1000 7.01 0.40 6069.90  12858.42  9423.71  15828.09
400 30T 37 ke 15129 159 1.39 3692.29 4887.95  23551.47  10937.69
SRRV 37 13502 1574 16.36 6.41 47528.98  28700.00  17260.00  12504.00
N ET N R 9181 93 0.77 0.04 10705.46  5237.32 6688.55 4683.59
2T ik 8682 399 2.86 0.09 5190.76  5124.79 3755.87 6308.37
YA 37 3 31982 2012 17.11 39.99 11996.08  18244.33  23299.75  16315.40
JEV A 5729 263 0.55 — 4963.25 3382.10 2478.68 4163.20
JENCRT N R 7069 72 0.21 - 5688.92  4032.35 5149.70  3606.02

J8an 198781 7809 71.83 69.60 165987.00  88999.00  174821.00 123607.00
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ZEAARAT, TR A T I P IR MO I SR e R T 3 D B — 7k Sk 3 S R A AT R N LB SR, B
AW, 5 — 2l B, RIVRRAR MY A0 35 48 ol 7 7= (BB R, AR AR A S AR 1) & TR 5 B WA K, R e 45
5 KHEA WA, 30 TN TP COD ¥R BB b , WINA/AKT AE 22, KAk LASE = ==l ok 3, s N B
FE A A O R R T S AR RS R R BT — AR K 2 300 T ¢,
AT Qe ) — R A WO I TG KA BT A3 SRR HEABING , — 384 B, T Kk A RERA
BESCEAA YY), TN TP [ COD He S EAR , B HIA A BUERAL. IR 55 Ml 0 & e — J TS 3504 16 T K HE il s 4
%, T i i RA G T K HE ROy 2R BHE, 77 AR 55 T HEE 15K HE G 290 120 7 va; o — 7 TS
HAERED GRS ST QG TR 200 18 T5 va, SR HEEL H 24.93 T1 vVa, iX 2275
ARSI AW, EZELTHE TN TP 15 YLk A , X1 7K 5 1 s .

4 g
4.1 AR FERITIR

M55 B R STk B T5 YL R AR AAF S R 2 8 LU A oh 32, BIE IR 7=k 25 F Y
AR A 25 ARNE B FH | 5 85 77 2005 R0 A 5% R K B 258 DR 2 A R 7 A iy Ll T2 B
A AT BB R, 58 M2 e L W R WO 15 e RO FR . B T AL BE AR B i e, A\ 2835 sht ok R
F1A) 5 M 2 2 S A, V5 o YL A TR T L2 50 A6 3o N IS Bl O A B A s, R) Ok T e D AR AR
AR WA TSR A AT S TS e R T, T LS A A ST Bl X K R A M

FH IR I7 T K FRBEAS AL B 8K 5y IR I, 22 %2 2 bt 1) T 09T BRI R Bk sh Ty,
R R D RSN R RS ). R R R K TR b, RO D RS O SO
FIREN 1, AT ITE B =R SCR R IR SN I, IRA AT A SC R 2 s B 48 7R AR A AR T 5 7K
gl T VR T Y R s K AR i F2 2R B ).

4.2 AR LERMITIE

A TEERAE R S G ST T X A A R ) 75 Y I HEA T T, 15 Y L TR AR KA TP, T A
WFFE Y L 25 W ST e A2 30 i 2 TN, 3k U5 A2 2 W it Sl e A SN ) A S 1 5 R W0 9t e A 11 3
WA AT 5 G SR T, WV HE— 25 R A GBI i5 e R 08 /N s e (R 22 T A RIE 52 0 P V5 % i e A 7
TR 7 WA 5975 Y R 5, FF% A S 8 321 250 m #0952 w0 1 b 2 B HEAT 400, A 9 AT O
JEIFEK H R A 25 AR IE R4 35 2 Xoig /K B i i K, LR ORAT E 10 B & 6 A R

FENSCHEZ 7T, AW 8 A 03 0 T AS AR R A 3 Al T U 5 2 B 25 K B Ak i = 20K 3
T 5 X T4 8 3 B R S R B AR Ak KBRS AT, 2RI A X R M X K A SR AR
F T4 R — B AR A AR A5 R 2 T 4 75 S 77T 9 8096 S [ TR TS e , Horh ORI
R AAAL TR A T IX DGR & 8 S0 I SR AR B AT 3 A5 T, 55 ARG X A A 3
53 T4 AR, A X IR A MRS 13 25 AWIT 35 £ 1R FH S RIARSS &, 45 AW e i) 2 229K 50 7.
S, X A9 7 35 4 1 ) X A TS e IR T A A R AR BEAT RS T SR T A WS A
— 3 RE R AT R A TR S G TR R A K B T, U M A 40 BT T A 24 Ak A A% 4 Ko e b 1 5
FIBTER. PRI — 28 59 TR R A F AR A A 16 Al 1R V5 G 7 2005 — 2015 4F ) A 43 AR R i LA B K B 1
ARAE, IR AR ) Bl 4R R .

5 it

ST B AWK BRSO 3 BB FGE R, 2 B T 2005 — 2015 4R K S5 ()22 Ak #4F 2015
AFE I 15 Y3 e R 3k B 5 b MR P B0 O 2R, 00 17 B 2 WK AR A A A SCIR B PR R

D) KA R, 1A GK B, 11 A 5K B2z , 4R K BE A K. I 2005— 2015 AFEf4F
ARALFFIEARTE , 2008 AF /K BUIR DL 4f, 2014 4R 7K BOIR DL fe 22 , AL 2008 — 2014 AF /K BT 52278 22, #) 2015 4R i
W SR T EECN

2) BEIEGAR SR RA AT R TS Qe L IR 45 SRR W], 2015 AEAT ML SRR 975 He /308 73 531y 583.26
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705.88 1 494.11 km”. J5 4y fL 5 HELE T 4 A5 A A TITRTIE Ay « KA T8> 23 74 AV 2 YT > Yt A Y00 > 2 8 o] 1 T
Bl 4 L2 0 B 2 W 5 S AL 66.21% . 175 QA BE BRI R AT AR V4 ] A g o J 3 =
ALK H IR

3) i ERWOr AT, R BRI  ERE 1 EA GBS A i B A A A HE i A
(A RE R AR ) 2R S AR AR 6 AR 1T 55 e AT O R PR35 58 2 ok (AN GDP 88—l ™
(BB ™ 8 B =) Fon S 2T R A SRR N R, I, B =Wk Be A i A SCIH R
YR Sh 3T AH G R A A AR 16 A T IR T YRk 2 280 R S S 1 A i TR 84.389% , KR
T A 3 AR T T S AR S A B SR B R 7, TN A 11 B R A AR AR T e AR AR AR
BRI Z T, R ECT K FUEAL.
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